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 SIMULTANEOUS DIFFERENTIAL EQUATIONS.
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 of equations in the system must be equal, to the number of depen-
dent variables. In this class are included most of the differential
equations of dynamics; thus in the case of the chief problem of
physical astronomy—that of determining the motion of a system of
material bodies under the influence of their mutual attractions—
there is a single independent variable, the time elapsed from
some definite epoch, while the dependent variables are the co-
ordinates of the several bodies; fchese coordinates vary with the
time and so furnish the varying positions of the bodies, and they
are individually determinate since the number of equations is
equal to the total number of coordinates. All equations dealing
with the small oscillations in a moving system of bodies are also
included; in them there is the additional simplification that the
equations are all linear, the quantities multiplying the differential
coefficients being constants.
The general theory of the latter will be first considered.
167. Let t denote the independent variable and D stand for
djdt; taking the simplest possible general case, we shall have two
equations involving two dependent variables denoted by x and y.
As the equations are supposed linear, all the terms involving
differential coefficients of x can be gathered together, and so also
for all those involving differential coefficients of y\ and the equa-
tions may therefore be written in the form
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 where j^,/s, fa, fa are rational algebraical integral functions with
constant coefficients and 2\ and T^ are explicit functions of t alone,
a constant or a zero value not being excluded. Operate on both
the sides of the first equation with fa (D) and on both the sides of
the second with fa (D); then they become
 
Since the functions
it follows that"
 have only constants in their coefficients

